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Goal & motivation

Study efficiency of KM3NeT-ORCA detector

Determine detector effective area/acceptance and resolution

Effective detector acceptance (Aeff) important for Dark Matter search

Expected event per energy and angular bin from DM decay:

Ni ,j =

∫
i
dEobs

∫
j
dΩ

dI

dEν

dEν
dEobs

Aeff T 〈 e−τ(Eν) 〉

Motivation: Study the detector performance (resolution, efficiency)
and acceptance for ORCA
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Data files & cuts

Data from summary files (PID)

JGandalf for track events, Dusj for shower events

Loose cuts for track: angle between simulated and reconstructed
direction, likelihood and β0 (error on angular reconstruction)

Both type of events are cut on track-like score: > 0.6 for track (tight
cuts) and < 0.6 for shower (quality cuts)
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Effective detector acceptance

Different for each neutrino type

Relates rate of detected particles R and incident neutrino flux Φ in a
given solid angle Ω and time

R(Eν ,Ω) = Aeff(Eν ,Ω)× Φ(Eν ,Ω)

In this study calculated by:

Abin
eff =

1− γ
ΩT Ngen

∑
i wi Φ(Eν)

E 1−γ
max − E 1−γ

min

,

where wi is a weight to correct for simulated events1.

1gSeaGen
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Results - Selection efficiency
Fraction of events after selection

10 20 30 40 50 60 70 80 90 100
Esim [GeV]

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Fr
ac

tio
n

e CC
Trigger upgoing
Quality cuts

(a)

10 20 30 40 50 60 70 80 90 100
Esim [GeV]

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Fr
ac

tio
n

 CC
Trigger upgoing
Loose cuts
Tight cuts

(b)

10 20 30 40 50 60 70 80 90 100
Esim [GeV]

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Fr
ac

tio
n

 CC
Trigger upgoing
Quality cuts

(c)

Bjarne Bouwer Performance studies of KM3NeT-ORCA July 16, 2020 5 / 12



Results - Energy resolution
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Results - Effective area
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Results - Comparisons
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Results - 2D effective area e and µ

(a) νe trigger upgoing (b) νe quality cuts

(c) νµ trigger upgoing (d) νµ tight cuts
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Results - 2D effective area τ

(a) ντ trigger upgoing (b) ντ quality cuts
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Conclusion

Effective acceptances for νe , νµ and ντ have been determined for
KM3NeT-ORCA

Obtained effective acceptance for energy and zenith angle

Still require optimizations for event selection and detailed study

This study independently cross-checks other studies in KM3NeT
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